Radioisotope131 I scanning of the lungs has been used primarily as a diagnostic tool in suspected pulmonary embolism. The present study has analyzed 71 consecutive scans in relation to independent observer grading, interpretation of the scan versus the posterior-anterior chest film and lung scan grade versus multiple pulmonary function parameters. The scans were done in patients with obstructive pulmonary disease (emphysema, bronchitis, asthma, and bronchiectasis) none of whom had overt or suspected pulmonary embolism. Two independent observers graded the scans on a 1 to 6 unit scale. There was agreement within one unit in 73 percent of the scans. There was matching of interpretation (normal versus abnormal) between the posterior-anterior chest x-ray film (interpreted by radiologist) and the scan (interpreted by the two observers) in 76 percent of the cases. There was significant correlation between lung scan grade and FEVo 5, FEVl 0, FEV2 0, FEY3 0, FEV25 15, FEVZOO 1200, and DLcdTLC ratio. The highest correlation (0.643) was between the lung scan abnormality and FEVI o.
Radioisotope131 I scanning of the lungs has been used primarily as a diagnostic tool in suspected pulmonary embolism. The present study has analyzed 71 consecutive scans in relation to independent observer grading, interpretation of the scan versus the posterior-anterior chest film and lung scan grade versus multiple pulmonary function parameters. The scans were done in patients with obstructive pulmonary disease (emphysema, bronchitis, asthma, and bronchiectasis) none of whom had overt or suspected pulmonary embolism. Two independent observers graded the scans on a 1 to 6 unit scale. There was agreement within one unit in 73 percent of the scans. There was matching of interpretation (normal versus abnormal) between the posterior-anterior chest x-ray film (interpreted by radiologist) and the scan (interpreted by the two observers) in 76 percent of the cases. There was significant correlation between lung scan grade and FEVo 5, FEVl 0, FEV2 0, FEY3 0, FEV25 15, FEVZOO 1200, and DLcdTLC ratio. The highest correlation (0.643) was between the lung scan abnormality and FEVI o.
This study demonstrates direct relationships between abnormal pulmonary function and abnormal lung scanning in chronic obstructive pulmonary disease and infers a negation of the effectiveness of lung scans in diagnosing pulmonary embolism in the face of underlying pulmonary disease which is so prevalent today.
adioisotope131 I scanning of the lungs has been used primarily as a diagnostic tool in suspected pulmonary It has been demonstrated to be a rather sensitive index 'for detection of reduced pulmonary blood f l o~.~~~~-'~ Since pulmonary embolism is a major diagnostic problem which necessitates dramatic therapy on occasion, factors affecting interpretation of the lung photoscan become very important. For this reason, the present study was undertaken. We have analyzed 71 consecutive scans in relation to independent observer grading, interpretation of the scan versus the posterior-anterior chest film, and lung scan grade versus multiple pulmonary function parameters. These 71 scans were carried out in patients with various pulmonary obstructive diseases (emphysema, bronchitis, asthma, and bronchiectasis), none of whom had overt or suspected pulmonary embolism.
'From the C. F. Kettering Memorial Hospital, K e t t e~g , From these measurements residual volume and total lung ca~acitv were calculated. All values were corrected to vol---umes occupied at body temperature and pressure saturated ( BTPS ). Pulmonary diffusing capacity was measured by the single breath method of Krogh as modified for use with the gas chromatograph. 17 Statistical analysis of the data was canied out by computer program set to determine the correlation coefficient of the two samples and Student's t test was then applied.
LUNG SCAN IN DIAGNOSIS OF PULMONARY Dl

LUNG SCAN EVALUATION
Interpretation of the lung scan by the two independent observers demonstrated agreement with one grade scale point in 52 of the 71 scans or 73 percent. In the remaining 19 there was an average grade scale point difference of 2.3 units. Table 1 compares the lung scan interpretation versus the posterior-anterior chest x-ray film using a 3-unit grade count or less as normal for the lung scan, and Table 2 demonstrates the same comparison utilizing a %unit grade count or less as normal. Seventy scan-chest x-ray film pairs were available for comparison. The values demonstrate that the greatest correlation for abnormal matching exists when utilizing a Bunit count or less as normal, and the greatest correlation for normal matching also occurs when a 2-unit count or less was utilized.
Figures 2 to 4 demonstrate the varying grades of lung photoscan. Tables 3 and 4 tially disastrous disease. It has been stated that pulmonary embolism is one of the most commonly misdiagnosed entities leading to death in the United state^.'^ For this reason, advent of a relatively simple method for the diagnosis of pulmonary embolism was welcomed with lung photoscanning. The material most commonly used is a macroaggregate of radioiodinated human serum albuminlS1 I. The doses used are small and have not been shown to cause any appreciable anatomic, pathologic, or physiologic difficulties. Pulmonary photoscanning has been demonstrated to have a high degree of correlation with pulmonary arteriography,"15 and a linear correlation with differential oxygen consumption both at rest and with exercise.' For these reasons, as well as the need for newer and simpler methods to diagnose pulmonary embolism, lung photoscanning has had rather wide acceptance as noted in the literature. Recently, Samad and co-worker~~~ have called attention to the abnormality of the photoscan in severe emphysema, and Moser and Mialelo have reviewed pitfalls of photoscan interpretation on both a technical and a clinical basis. The present study, however, was set up to determine factors which may affect the photoscan on a clinical basis and gave results which were quite surprising in relation to the rather direct relationship lung scan had to multiple pulmonary function parameters.
LUNG SCAN IN DIAGNOSIS OF PULMONARY DISEASE
The patients represented in this study had varying pulmonary disorders ranging from emphysema and bronchitis through asthma and bronchiectasis. No patient in this study had pulmonary embolism clinically, and the scans were done as part of total pulmonary evaluation, since it had been noted by one of us (RAK) that most patients with obstructive pulmonary disease had abnormal lung scans. As can be noted from Tables 3 and 4 , there is a good correlation between photoscan abnormality and most pulmonary functions. The highest degree of correlation is with the FEVl.0 which has been accepted by most workers in the field as the most representative pulmonary function test for demonstrating disease of an obstructive nature. Figures 5 and 6 document the linear type relationship of these abnormalities with lung scan relating from minimal to severe disease. Most of the correlations are above 0.5, and when testing the hypothesis that lung scan abnormality and the various pulmonary function tests are related, one gets a highly significant t value (Tables 3 and 4 ) . Another factor of importance is the recognition that a large percentage of the patients had chest x-ray films interpreted by the radiologist as within normal limits; yet significant lung scan abnormality was present (Tables 1 and  2) .
These results would suggest several concepts: (1) lung scan may be a sensitive index of obstructive pulmonary disease; ( 2 ) perfusion abnormalities as manifest on the scan are present in all patients with obstructive pulmonary disease, from minimal to severe in a linear fashion as correlated with pulmonary function studies; ( 3 ) lung photoscans cannot be interpreted properly in the absence of KRUMHOLZ, BURNHAM AND DELONG pulmonary function studies because when even mild pulmonary function abnormalities are present, the lung photoscan may be affected, and this in turn limits its usefulness for other diagnostic purposes.
Editorial Expression
This paper once more emphasizes that lung scans are distribution and this may distinguish some cases abnormal in patients with pulmonary disease and from those who have the irregular nonsegmental this decreases the value of lung scans in detecting defects usually described in patients with chronic pulmonary embolism in this type of patient. Howchest disease. ever, abnormalities on the lung scan in pulmonary C. R. Woolf, M.D. embolism may be identified as in a segmental Toronto, Canada CHEST, VOL. 62, NO. 1, JULY, 1972
